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Abstract: 
The current developing situation and prospect of chemical industry of Shandong Province is reviewed and analyzed. 
The chemical industry of Shandong Province has developed rapidly  with a large economic aggregate, and has become 
one of the pillar industries of Shandong Province. However, its structure is not reasonable and its processing depth is 
inadequate. This paper points out the main contradiction in the developing process of chemical industry of Shandong 
Province and its main environmental problems. Combined with the relative industry policies issued by the Country 
and Shandong Province, several suggestions and recommendations on implementing the sustainable development 
strategy in chemical industry of Shandong Province are brought out, which includes promulgating the related policies 
and regulations to establish a threshold of environmental admittance for new chemical projects, gathering the 
chemical projects into the centralized areas, paying attention to the construction of environmental infrastructure 
facilities and its perfection of the chemical industry parks, and strengthening the supervision and management of 
environmental risk of the chemical projects, as aims to harmonize economic development and environmental 
protection, and to realize the harmonious state of society, environment and human beings, on the base of a fast 
economic progress of chemical industry.  
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The chemical industry is the important industry of energy-consumer and raw materials in China, and 
also belongs to the pillar industry of Shandong Province. Since the Reform and Opening-up, the chemical 
industry of Shandong Province has developed rapidly, and the economic aggregate and economic benefits 
have kept on the first in China. The chemical indus try has played a decisive role in the economic 
development of Shandong Province. Shandong Province has become an important production base of 
chemical industry in China. 
2. Analysis on the current developing situation and prospect of chemical industry of Shandong 
Province 
2.1. Current developing situation of chemical industry of Shandong Province 
The development of chemical industry in Shandong province has the following characteristics.  
The economic aggregate has increased rapidly. In 2008, there were 4101 above-scale chemical 
enterprises (including crude-oil mining enterprises) , which realized the industrial added value of RMB 
304.7 billion yuan, the sales revenue of RMB 1.0975 t rillion yuan, the profit and tax of RMB 157.1 
billion yuan and the profit of RMB 86.7 billion yuan[2]. 
According to the statistic data from Shandong Environmental Protection Bureau (SDEPB), the 
number of chemical projects ratified by the SDEPB is 214(exclud ing the projects ratified by Qingdao 
Environmental Protection Bureau) in the past eight years from 2001 to 2008, and the number of chemical 
projects ratified in the past two years of 2007 and 2008 is 105, accounting for 49.1% of the tota l, as shows 
that the project number has obviously increased in recent years. In terms of the project classification, the 
basic chemical projects are the most, accounting for 43.1%, and then the following is petrochemical and 
coal-chemical projects, accounting for 17.1% and 14.7%  respectively. In terms of the pro ject reg ion, 
Weifang City ranks the first with 31 of chemical pro jects, and the following is Zibo City, Binzhou City, 
and Heze City, whose number of pro jects is 19, 19 and 17, respectively. The pro ject amount of the above 
four cities is 40% of the total. The details are shown in the following Fig.1, Fig.2, and Fig.3. 
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Fig.1 Ratios of ratified chemical projects from 2001 to 2008[1] 
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Fig.2 Number of ratified chemical projects from 2001 to 2008[1] 
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Fig.3 Regional distribution of ratified chemical projects from 2001 to 2008[1]  
The structure adjustment is obviously accelerated. With the substantial increase of investment on the 
technical transformation, the industrial equipment and technolog ical level has been greatly improved. The 
main technology and equipment of key enterprises have caught up with the international level at the end 
of 1990's, and some with the contemporary international standard. 
The market competitiveness has significantly improved and the capability of technological 
innovation is enhanced greatly. 
However, there are also many shortcomings in  the development of chemical industry of Shandong 
province.  
The product structure is still at a lower level with  the primary p roducts in the majority and the deep-
processed products in the minority, and the development pattern is still based on the extensive growth 
mode of consuming resources and energy.  
The challenge of structural adjustment is formidable and the investment for the innovation is 
inadequate. The capability o f the technological innovation, especially the independent ca pability, is 
relatively weak. The equipment and technical level of some enterprises  lag behind.  
The fine chemicals and new materials industry are slowly developed. The ability of sustainable 
development needs to be strengthened. The internationalization level is low, and the level of external 
cooperation and degree of export-oriented industries is not high. 
Number 
Number 
Year 
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2.2. Prospect of the chemical industry development of Shandong Province  
The chemical industry is the important link of the world economic chain . In china, the demand for 
chemical products is increasing, and the rigid demand  for petroleum products, chemical fertilizers, and 
pesticides is long-standing. A series of related policies were issued recently by the Country. Meanwhile, 
the State Council has officially approved "Development Plan of High-efficient Ecological and Economic 
Zone of Yellow River Delta "[5]. Taking th is as a beginning, the development of Yellow River Delta area  
has been upgraded to the national strategy and has become the important component of the national 
strategy of harmonious development of the regions. The government of Shandong Province has 
promulgated the directive opinion of establishing the blue economic zone of Shandong peninsula. 
In the coming several years, massive chemical p rojects will enter into the Pan-Bohai Bay of  
Shandong Province, especially into some coastal areas as Weifang City, Dongying City, and Binzhou 
City, which involve in petrochemical, pesticide, dye, medicine, dyeing and various chemical 
intermediates. These projects will b ring about a huge economic benefit, as well as a  new request and a 
challenge to the environmental protection of Shandong Province. How to promote the economic 
development, meanwhile to protect the environment and improve the environmental quality is the key to 
realize the sustainable development of Shandong Province.  
3. Main environmental problems and restricting factors during the development of chemical 
industry of Shandong Province  
3.1. Main existing contradictions and environmental issues in the development of chemical industry of 
Shandong Province  
Firstly, the industrial layout is relat ively in disorder and there is a large number of small companies. 
In some s mall business, the problems of t reatment of “three wastes”(waste water, waste gas, solid wastes), 
especially the treatment of waste water and solid wastes , which have not been under centralized treatment, 
are relatively pronounced. Quite a lot of chemical and petrochemical enterprises have not entered into the 
chemical and petrochemical industrial parks (or chemical and petrochemical centralized zones). For 
example, according to the investigation and survey, 60% of chemical and petrochemical enterprises of 
Zibo City haven’t entered into the chemical and petrochemical industrial park (or chemical and 
petrochemical centralized area), although Zibo City is well developed in chemical industry.   
Secondly, the product structure is unreasonable and the primary products are in the majority while 
the well-refined products in the minority. The industrial chain is “short” and “broken”, and the developing 
mode is crude and extensive.  
Thirdly, the contradiction between economic development and environmental protection has 
become more and more d ifficu lt to harmonize  due to the restriction of environmental capacity, land, 
resources and so on. 
Fourthly, the raw materials and products of chemical industry are complicated. During producing, 
hazardous and noxious substances  are emitted. Since 2009, a few cases of water environment pollution 
occurred in some chemical enterprises in Shandong Province, which have caused enormous adverse 
social effect and economic loss. Some environmental pollution accidents have threatened the drinking 
water safety of the downstream areas. 
3.2. Typical environmental pollution accidents 
According to the data from Ministry of Environmental Protection (MEP) of China, the amount of 
environmental emergencies was more than 1,400 annually from 2002 to 2006, which caused increasing 
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casualties and economic losses year by year. The main causes of these environmental emergencies came 
from the secondary events of producing accidents and traffic accidents, and the illegal pollution discharge 
from the enterprises, among which the fist one was up to about 70%.  
The following is two typical cases of water pollution caused by the illegal pollution discharge from 
two enterprises. One is the Water pollution incident of arsenic in Linyi City[3] occurred in January, 2009 
and the other is the Water pollution incident caused by the highly toxic wastewater discharged stealthily 
by Jinan Tangwang Branch Company of Shandong Luba Chemical Co., Ltd. occurred in May, 2010 [4]  
3.3. Amount of environmental letters from and visits of the people is increasing, which has become one of 
the important factors influencing social stability 
In recent years, the total amount of environmental letters from and visits of the people is going up. 
According to the information provided by Office of Letters and Visits of Shandong Environmental 
Protection Bureau (SDEPB), the events of complain accepted in the three years (from 2006 to 2008) of 
the "Eleventh Five-Year" were about 30% more than those in the five years (from 2001 to 2005) of the 
"Tenth Five-Year". The pollut ion problems caused by chemical production are the major issues 
complained by the people. 
4. Suggestions and recommendations on implementing the strategies of sustainable development in 
chemical industry of Shandong Province  
4.1. To implement the "Restructuring and Rejuvenation Plan of Chemical Industry of Shandong 
Province" conscientiously 
According to the principles of strict control, different treatment, encouragements and 
discouragements, classified guidance, centralized development, the pillar industry of chemical and 
petrochemical, and key enterprises will be supported forcefully. The centralization and clustering of 
chemical and petrochemical industry will be vigorously promoted. The supervision and administration of 
environmental protection on new constructing projects will be enforced, and the pollution control and 
treatment will be strengthened so as to eliminate all types of pollution accidents [6]. 
4.2. To promulgate the related policies and regulations to establish a threshold of environmental 
admittance to new chemical projects 
The present situation, too many small-scale chemical enterprises in some area and spreading 
pollution to the rural areas, must be improved. People's health and environmental security should be 
ensured. The related department of Shandong Province should immediately start the in vestigation and the 
related research. A stricter threshold of environmental admittance should be established to the sensitive 
river catchments and the key catchments (such as Xiaoqinghe River Catchment and the area along the 
construction of South-to-North Water Diversion). 
4.3. To paying attention to the construction of environmental infrastructure facilities in chemical industry 
parks (or chemical centralized areas), and to regulate the development zones, chemical and 
petrochemical parks or centralized areas of chemical and petrochemical to complete the sets of 
environmental infrastructure. 
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4.3.1 All kinds of chemical industry parks (or chemical centralized areas) shall be equipped with 
complete environmental infrastructure and the construction of the environmental infrastructure should be 
done firstly. 
 4.3.2 The construction of heat-supplying centers and their matching networks should be accelerated in 
the chemical industrial parks (or chemical centralized areas). For the parks where the heat-supplying 
centers have been built, the matching heating networks should be completed as soon as possible in order 
to realize the centralized heat supply for the enterprises in the parks. For the parks where the centralized 
heat supply systems are temporarily not ready to be built, the energy structure must be strictly controlled 
and the enterprises that enter into the parks must utilize natural gas, liquefied petroleum gas, low-sulfur 
fuel o il and other clean energy to realize the temporary heating and the coal-fired boilers must not be built 
without any governmental permission. 
4.3.3 The construction of the temporary storage, collection and d isposal systems of solid waste should be 
accelerated in the chemical industrial parks (or chemical centralized areas). 
4.3.4 The different levels of environmental protection authorities should enhance the supervision and 
inspection upon the chemical industrial parks (or chemical centralized areas). According to the ratified 
requirements of Environmental Impact Assessment, the inspection should emphasized on the 
environmental quality of the parks, construction and standard-meeting situation of wastewater treatment 
plants, operation of automatic monitoring equipment, connecting of enterprise drainage to the central 
system, construction of central heating facilities , accordance of the pro jects with the industrial o rientation 
of the parks, and movement of the sensitive objects within the distance of sanitary protection. Any 
problem must be supervised to modify once found. Any new project will be refused if the park severely 
violated the approval requirements of its report of Environmental Impact Assessment. 
4.4. To encourage the enterprises to develop new chemical products with high output, high added value, 
low pollution and low consumption, and eliminate the backward process and products 
The low-tech and heavy-polluted small chemical projects must be strictly forbidden to transfer from 
other provinces, as well as the projects which use the old equipment transferred from other provinces. 
4.5. To strengthen the supervision and management of environmental risk on chemical and petrochemical 
projects  
4.5.1 The comprehensive analysis platform (or called  as information system) of environmental risk 
informat ion should be founded in Shandong Province. The environmental risk emergency plans should be 
programmed  as one whole, and the environmental emergency exercises should be carried out regularly, to 
improve the ability of response, disposal and coordination of crisis management. The environmental risk 
database should be established to supervise and manage the environmental potential risks dynamically. 
With the implementation of the “Four Measures”*, the environmental changes in the key river catchments 
and sensitive areas should be aware in time. According to the regional and seasonal features, the 
prevention work of environmental risk should be implemented purposefully. 
4.5.2 “Three Teams” should be built well, including the response team, the monitoring team and the 
expert team of environmental emergency. 
4.5.3 The capital investment must be increased to improve continuously the environmental emergency 
response capability. The research on technical scenarios of emergency response of various environmental 
accidents should be strengthened to minimize the pollution damage scientifically and properly.  
4.5.4 The d issemination and education activities will be carried out by various channels and forms. The 
education system of environmental safety caution should be founded to increase the emergency 
management ability of the basic-level authorities of environmental protection and the enterprise staff. 
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4.6. The environmental illegal acts will be punished strictly to stop the pollution rebound, and avoid the 
phenomenon of “High costs for law-abidingness, and low costs for illegality” 
4.7. The basic research in the environmental field should be enhanced to provide the reference for the 
decision-making of environmental protection authorities 
*: “Four Measures” refer to the supervision and management measures in four aspects, such as key 
pollution sources, wastewater treatment plants, key  river sections controlled by SDEPB, and urban 
automatic air monitoring stations, which was issued officially by SDEPB in 2007. 
Acknowledgement 
This paper is mainly based on the partial results of two projects, which are “Investigation report on 
strengthening the environmental management of chemical project s” and “Investigation report on 
strengthening the environmental risk management of chemical and petrochemical pro jects”, which we re 
carried out in 2009 by Shandong Environmental Protection Bureau (SDEPB). In addit ion, the following 
colleagues have also contributed greatly in this paper, such as Doctor Xie Jun of Shandong Provincial 
Environmental Monitoring Station, Doctor Yu  Yunjun of South China Institute of Environmental 
Sciences of MEP, Professor Han Mei o f Shandong Normal University, Li Jian o f Linyi Environmental 
Protection Bureau, Lu  Lib ing of Rizhao Environmental Protection Bureau, and Liu Hongda of 
Environmental Protection Bureau of Shanghe County.  
References  
[1] Supervision and Management Department of Shandong Provincial Environmental Protection Bureau (SDEPB), 
Environmental Audits and Reception Center of Construction Projects of Shandong Province.  Documents of “ Investigation report on 
strengthening the environmental management of chemical project s” and “Investigation report on strengthening the environmental 
risk management of chemical and petrochemical projects”, 2009 (in Chinese). 
[2] The people’s government of Shandong Province. The notice on the plan of restructure and rejuvenation of chemical industry 
in Shandong Province (LuZhengFa, [2009] No.50) (in Chinese), April 4, 2009.  
[3] Zhou Yanling, Ji Yingde. Fighting for Hundred Days to surrender “the black dragon”----on-the-spot record on the joint 
treating water pollution on Picang flood way by Shandon and Jiangsu [C], China Environment News, May 22, 2009, 8th printing 
plate (in Chinese).  
[4] Liu Hongjie. Caught the Black Hand, polluted Xiaoqing river---- Tangwang Branch of Luba Chemical which stealthily 
discharged highly toxic wastewater was fined RMB 600,000 yuan, The persons responsible was charged a criminal responsibility, 
Qilu Evening News, July 22, 2010 (in Chinese).  
[5] The State Council. Reply of the State Council on development plan of high-efficient ecological and economic zone of 
Yellow River Delta (GuoHan[2009] No.138 ,˅ Nov. 23, 2009 (in Chinese).  
[6] Ren Jianlan, Li Hong. Evolvement of heavy-chemistry industry and regional sustainable development on Shandong, Human 
Geography, 2001, 1 (in Chinese). 
